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Tbe cmbustim apparatus, &awn in figure $, m a  canstructed 
fratn an altitude chamber that was altered for t h i s  investigatim. 
A p.redlgtermined mnomt of p r o w e  and a,ir at roam temgera.tnrre was 
introduced in to  the chamber a t  the desired pressure, thoroughly 
mixed by fans, and circulated by a blower throw the test eection 
and back i n to  the altitude chamber. The &as velocity was varied by 
chan- the blower speed. 

The test section had a 3-inch-inside diametm with EL screen 
and EL flame arrester at opposite ands t o  prevent the flame fram 
paseing; into the chamber end c a u s u  an explosicn. The volwns of 
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The velocity of t he  mixture was determined by a pitot-static 
tube used in caarjunctiogl with a znicrcmmcmeter t o  m 8 u r e  the  veloc- 
i t y  pressure. Inasmuch as the tube w a ~  located on the cmter m e  
of the t e s t  sectfan, the reEnrlts presented are In terms of the peElk 
velocity of the mixture, !T!he degree of turbulence of the flouing 
mixture W ~ E  not determined. 
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the occurrence of the  spark. In such Cases, an ultraviolet light 
at t h e  electrode wlnaow irrerdiated the  electrodes in order to 
reduce the lag t o  a n e a g i b l e  value. 

E mrgy, joules 

C capacitance, f&s 

v voltage, volts 

Results oould only be obtained mer a ComqJaratively narrow 
range of pressure and gas velocity due to equipament lWtations. 
The mmimuu pressure waa limited to 4 Inches mercury absolute 
because of the danger of flame paseing thro@ the flame arrester 
and screen  and caaslng an explosicm in t h e  d t i tude  &ember, which 
wae not deai- t o  withetand emlosions. The ma3dmum velocity 
that could be attained w'lth the 3-inch t e s t  eectian waa 54.2 feet 
per m o d .  

'J 
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In check m e  at fixed values of the gas-Btream pasamstera, 
the energlea far i@tica varied as mch as 5 percent earn the 
man value. The ultraviolet  list failed to make the results 
m e  corasistent m t o  have any effect un the idti- e(LL8rQg at 
comlitians sihere tims lag was not -countered. The variatiogl in  
iepiticm anergy was atizibuted t o  We fact  that the  apmk occurred 
at different positfcms an the electrcde surface in the V&OUB 
rUn6 

The effect of fuel-air ra t io  and gas velocfty cn %he mer= 
required for ignitim =e &own In fi- 3 for a pressure of 
3 inches mercurg absolute and a spark dUraticm of approxlmttely 
600 t o  800 mfcrosecands. The rdnimun mer= mces- to igaite 
t he  mixture occurred at fuel-air  ratios of 0.08 to 0.095, which 
aze richer than ataichionaetric. T d  both the  rich-llmft and 
lean-llmit ends of the amves, the required anergy b e p a  to 
increaae rapidly. Wt bey- the ends of the  curves &own, the 
energies rose t o  Lwge values, although d e f M t e  values could 
not be deternrined because igniticm becams very erratic, 

m e  effect gas vei&w cB1 the mer= required to ignite 
the nrixhrre at various preesures was deternrtned for  a Rzel-air 
r a t i o  of 0.0835 and m k  duration of appmximately 600 t o  900 micro- 
seconds. The results in figure 4 ahow that the energy required 
increased -st linearly with gas velocity and decreased witih 
lncreasing pressure. At a pres- of 4 indhes msrcury absolute, 
almost three times as mch energg was required f o r  ignLtian at a 
velocity of 54.2 feet  per second as was required at  5.0 feet  per 
second. 

The effect of changbg tihe spark duration cn the mer= 
requird t o  i&te the mixture at a fuel-air r a t i o  of' 0.0835 is 
@own in figure 5 fo r  pressures of 3 and 4 inches msrcury 
absolute each at velocities of-5.0 and 54.2 fee t  per secmd. As 
the w k  duraticm was Shmtamd from about 25,000 microsecmds, 
the required anergy decreased. A t  about 200 microaeccplds, the 
trace oq the 0scillogrs;ph tube becams faint and analysis of tihe 
oscillogram was d i f f i d t .  The pints at 1.5 microseconds were  
detemrhed br the me-thod used for Eihort-duratiaa sparks ia order 
t o  show the differeace in armmt8 of energy that would be required 
for  the .t;wo system. The m e s  were not continued t o  these points 
because We current-wave shapes are BiFfermt far each system. 
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1. A t  a pseure of 3 inchee mercury absolute, the  minimum 
fgolfian occurred at f'uel-air ratios of 0.08 to 0.095 wlth 
gas velocities between 5.0 and 54.2 feet per secand. The required 
enwgy increased with r icher and leaner fuel& rat lo^. 
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3. Swett, Clyde C. Jk. : lhvestiga.ticm of Spark Gaps Subjected 
to Altitude and Air-Velocity Ccmditims. NACA €34 E8Il.7, 1948. 
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3 I 900 5.0 0.0554 19.25  517.1 10,150 248.6 450,OOO 68,600 

~~ 

Fuel-dr ratlo.  0.0666 

3 I 800 54.2 0.0685 20.1 , 617.1 10,130 248.5 460,oOO 68,600 

Fuel-ab ratio, 0.0663 

3 
830 25.2 
850 5.0 01048 

. O W  
11.6 

246.6 450,000  68,600 517.1 10.130 12.03 248.5 450,000 68,600 517.1 10,130 

r- Funl-air ra t io ,  0.0759 

Fuel-air ratio, 0.0895 

2 
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26.2 732 

15,670 19,670 48.86 3485 619.3 
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I Fuel-air ratio. 0.0835 I 

I Fuel-dr ratio. 0.0011 I 
3 800 

6~1,600 450,000 248.5 10,uo 517.1 16,2 -0646 54.2 800 
0.0597 26.e I 8.8 68,600 450,000 248.6 10,230 517.1 

Fuel-air rat lo,  0.0987 

3 860 
800 64.8 

6.0 0.0378 
18.4 .0740 I 10,130 

68,600 460,000 248.5 10,WO 
68,600 450,000 248.5 

Fuel-dr ratlo, 0.1069 

3 I 000 

68,600 450,000 248.6 5L7.1 10,130 10.2 5.0 0 . W 3  5 I 860 

611.1  10,150 248.6 460, OOO 68,600 9.8 0.0579 25.2 

Fuel-air ra t io ,  0.1140 

Fuel-air ratio, O l l l & B  

5 68,600 517.1 10,l30 248.6 460,ODO 18.34 0.0592 860 26.2 

Fuel-alr ratio, 0,1246 

3 I 850 5.0 0.0666 17.6  617.1  10,130 248.6 450,000  68,600 
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Figure 3. - Effect of fuel-air ratio and gas velocity on energy required 
f o r  ignit ion.  Pressure, 3 inches mercury absolute; spark duration, * 

approximately 600 to 800 microseconds; temperature, 800 F. 
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Figure 4. - ETPect of gas velocity and pressure on energy required 
for ignition. Spark duratlon, approximately 600 to 800 micro- 
seconds; fuel-afr ratio,  0,0835. 
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